Role of the proregion in the production and secretion of the Yarrowia lipolytica alkaline extracellular protease.
The yeast Yarrowia lipolytica secretes an alkaline extracellular protease (AEP). It is first synthesized as a precursor comprising a putative signal peptide, a stretch of 10 X-Ala or X-Pro sequences that are substrates for a dipeptidyl aminopeptidase, a large pro-region that contains a glycosylation site and two Lys-Arg sites that can be cleaved by a KEX2-like endoprotease and finally the mature protease itself. A defect in the XPR6 (KEX2-like) gene results in the secretion of an inactive proenzyme (Matoba, S., and Ogrydziak, D. M. (1989) J. Biol. Chem. 264, 6037-6043), showing that the proregion inhibits protease activity. To determine whether the proregion plays an additional role in protease secretion, we have generated deletions and point mutations in the corresponding region of the structural gene. In this paper we examine the effects of these mutations on AEP secretion and maturation and show that the proregion is essential for its secretion. All deletions affecting the proregion resulted in the intracellular accumulation of unprocessed precursors. Deletion of the glycosylation site in the proregion resulted in the production of an unglycosylated precursor that was secreted and matured correctly at 18 degrees C but accumulated in the cells at 28 degrees C. From these results, we propose that the AEP prosequence plays an additional essential role in guiding the proper folding of the protein into a conformation compatible with secretion.